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(54) MEASURING APPARATUS FOR PERPENDICULARITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a measuring 
apparatus for perpendicularity which can measure stably 
perpendicularity of the horizontal direction against the 
vertical plane of measured object. 
SOLUTION: The measuring apparatus for 
perpendicularity is equipped with a sliding block 4 with a 
contact shoe 41 in contact with the measured plane 31 , 
which is settled movably along an extended direction of 
the measured plane 31 of a straightedge 3, a reflecting 
mirror 5 installed on the sliding block 4 aiming a 
reflecting surface at the moving direction of the sliding 
block 4, an autocollimator measuring perpendicularity of 
the measured plane 31 based on reflected light from the 
reflecting mirror 5 that is emitted from moving direction of 
the sliding block 4 into the reflecting mirror 5, an energizing unit 7 energizing the sliding block 
4 so as to force the contact shoe 41 of the sliding block 4 to come into contact with the 
measured plane 31 at a constant pressure, and a supporting unit 8 supporting the sliding 
block 4 to be movable along the extended direction of the measured plane 31, keeping the 
contact condition between the contact shoe 41 of the sliding block 41 and the measured plane 
31. 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

In the state where it was laid on a surface plate, it is a straightness measuring apparatus which 

measures a straightness of a device under test which has a measured plane which is a vertical 

plane which abbreviated-intersects perpendicularly to said top face of surface plate, and is 

extended to abbreviated parallel along said top face of surface plate, 

A slider which has contact which is provided movable along a measured plane extending 

direction of said device under test, and contacts said measured plane, 

A reflector which turned a reflector in the move direction of said slider, and was attached to 

said slider, 

An autocollimator which ejects [ of said slider ] light from movement towards said reflector, and 
measures a straightness of said measured plane based on catoptric light from said reflector, 
An energizing means which energizes said slider so that contact of said slider may touch said 
measured plane by a fixed pressure, 

A straightness measuring apparatus provided with a support means contact of said slider 
supports said slider movable along a measured plane extending direction holding the state 
where said measured plane was touched. 
[Claim 2] 

In the straightness measuring apparatus according to claim 1, 

Said slider is formed in shape which has a top piece which connects between a piece of a 
flank of said couple over a piece of a flank of a couple and the upper surface of a device under 
test in alignment with both side surfaces of a device under test, 

A straightness measuring apparatus while said contact is formed in said one piece of a flank, 
wherein said energizing means is provided in said contact of a piece of a flank of said another 
side, and a position which counters. 
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[Claim 3] 

In the straightness measuring apparatus according to claim 2, 

A straightness measuring apparatus, wherein said energizing means is constituted by an air 
blow-off means which blows off air to an opposite side face with said measured plane of said 
device under test. 
[Claim 4] 

In the straightness measuring apparatus according to any one of claims 1 to 3, 

A straightness measuring apparatus, wherein said support means is established between a 

lower end part of said slider, and said surface plate so that said slider may be held to said top 

face of surface plate in a prescribed height position. 

[Claim 5] 

In the straightness measuring apparatus according to claim 4, 

A straightness measuring apparatus, wherein said support means is constituted by an air blow- 
off means which blows off air to said top face of surface plate. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a straightness measuring apparatus. 

[Background of the Invention] 

[0002] 

A measuring plane is used with two horizontal and vertical postures, and straight edge ruler is 
used for the check of the finishing accuracy of the machined work, and geometric movement 
accuracy, such as a machine tool, as a straightness standard in the level surface and a vertical 
plane. 

Since the straightnesses of a measuring plane differ by the case where they are a case where 
the measuring plane of straight edge ruler is a horizontal position, and a vertical attitude, in 
that case, in order to use as a stricter standard to high degree of accuracy, it is necessary to 
make a market a straightness for every posture. 
[0003] 

Conventionally, when a measuring plane is a horizontal position, the straightness is measured 
by the measuring method shown in drawing 4. The straight edge ruler 93 is laid via the spacer 
92 on the surface plate 91 , and the slider 96 which has two contact 95 in contact with the 
measuring plane (that is, measured plane 94) in the upper surface side of this straight edge 
ruler 93 is formed in the direction which intersects perpendicularly with the space of drawing 4 
along the measured plane 94 movable. Detection light is ejected from the reflector 97 attached 
on the slider 96, and the autocollimator (graphic display abbreviation) arranged at the position 
which counters to the reflector 97, and the straightness of the measured plane 94 is measured 
based on the catoptric light from the reflector 97. 

Since contact 95 is forced on the measured plane 94 by prudence of the slider 96 with 
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constant pressure for the composition which laid the slider 96 movable on the measured plane 

94 in the case of this measuring method, stable measurement can be performed. 

[0004] 

When a measuring plane is a vertical attitude, the straightness is measured by the measuring 
method shown in drawing 5. The straightness of the measured plane 94 is measured by the 
same method as the above-mentioned, making contact 95 of the slider 96 contact the 
perpendicular measuring plane (that is, measured plane 94) of the straight edge ruler 93, and 
moving the slider 96 along the measured plane 94 in this state. 

In order to have to measure in the case of this measuring method, forcing the slider 96 on the 
measured plane 94 of the straight edge ruler 93, the contact pressure of the measured plane 
94 and contact 95 was easily changed according to pressure, and since it was a non-controlled 
state, it was difficult to perform stable measurement. 
[0005] 

By the way, the vertical mold straightness measuring apparatus is proposed as a device for 
measuring the straightness of the measuring hole provided in the perpendicular direction (for 
example, patent documents 1). 

In a device given in these patent documents 1, the measurement piece with a mirror hung from 
the upper part with the wire from a quill hole with the cylindrical shape of mist or a byway. The 
portion which inserts a measurement piece with a mirror inserting in a quill hole together with 
the guide bar which lacks in the approximately U shape, ejecting the detection light by an 
autocollimator from the upper part to a measurement piece with a mirror, and detecting the 
catoptric light from a mirror. You make it go up and down a measurement piece with a mirror 
on the measured plane in a quill hole, and a straightness is measured. Under the present 
circumstances, in order to stick a measurement piece with a mirror to a measured plane, the 
means of making the pressing tool with which the guide bar was equipped press the wall of the 
measured plane in a quill hole and an opposite hand, and making it energize a guide bar and a 
measurement piece with a mirror to the measured plane side by it are taken. 
[0006] 

[Patent documents 1] JP,5-66512,U 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0007] 

However, although the straightness of the perpendicular direction of a device under test can be 
measured in such patent documents 1 to the device under test which has a measured plane in 
the perpendicular direction to a surface plate, measurement of the straightness of the 
perpendicular direction and the direction which goes direct is impossible. 
[0008] 
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The purpose of this invention is to provide the straightness measuring apparatus which is 
stabilized and can measure a horizontal straightness to the vertical plane of a device under 
test. 

[Means for Solving the Problem] 
[0009] 

This invention is characterized by that the state where a straightness measuring apparatus of 
this invention was laid on a surface plate comprises: 

A slider which is a straightness measuring apparatus which measures a straightness of a 
device under test which has a measured plane which is a vertical plane which abbreviated- 
intersects perpendicularly to said top face of surface plate, and is extended to abbreviated 
parallel along said top face of surface plate, and has contact which is provided movable along 
a measured plane extending direction of said device under test, and contacts said measured 
plane. 

A reflector which turned a reflector in the move direction of said slider, and was attached to 
said slider. 

An autocollimator which ejects [ of said slider ] light from movement towards said reflector, and 
measures a straightness of said measured plane based on catoptric light from said reflector. 
An energizing means which energizes said slider so that contact of said slider may touch said 
measured plane by a fixed pressure, and a support means contact of said slider supports said 
slider movable along a measured plane extending direction holding the state where said 
measured plane was touched. 

[0010] 

In such composition, a slider is horizontally moved to movement, i.e., a surface plate, along a 
measured plane of a device under test. In each movement zone, if detection light is turned to a 
reflector and ejected from an autocollimator, it is reflected by reflector, and since light is 
received by autocollimator, the light can measure a straightness of a measured plane of a 
device under test based on the catoptric light. 

In this invention, since a slider is energized by energizing means so that contact of a slider 
may touch a measured plane by a fixed pressure, where a fixed pressure is always applied, a 
slider can be moved to a point of contact of contact of a slider, and a measured plane along a 
measured plane of a device under test by it. Therefore, since it can measure where a fixed 
pressure is always applied to a point of contact of contact of a slider, and a measured plane 
even if a measured plane is a vertical plane which abbreviated-intersects perpendicularly to a 
top face of surface plate, it is stabilized and a horizontal straightness of the measured plane 
can be measured with high precision. 

And since a slider is supported by support means movable along a measured plane extending 
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direction in the state where it was held at the state where contact of a slider touched a 
measured plane, it is not necessary to enlarge energizing force by an energizing means. That 
is, since it is not necessary to enlarge contact pressure of contact of a slider, and a measured 
plane in order for contact of a slider to hold the state where a desired position of a measured 
plane was touched, also from this point, it is stabilized and a horizontal straightness of a 
measured plane can be measured with high precision. 
[0011] 

It is formed in shape which has a top piece which connects between a piece of a flank of said 
couple in a straightness measuring apparatus of this invention over a piece of a flank of a 
couple and the upper surface of a device under test in alignment with both side surfaces of a 
device under test, While said contact is formed in said one piece of a flank, it is preferred that 
said energizing means is provided in said contact of a piece of a flank of said another side and 
a position which counters. 

According to this invention, since contact and an energizing means are arranged on both sides 
of a device under test in an opposed position, power which a slider rotates to a device under 
test does not occur. Therefore, a slider cannot incline during measuring work but it can 
measure by being stabilized. 
[0012] 

As for said measured plane of said device under test, in a straightness measuring apparatus of 
this invention, it is [ said energizing means ] preferred to be constituted by an air blow-off 
means which blows off air to an opposite side face. 

Since an air blow-off means was used for an energizing means according to this invention and 
an energizing means and a device under test are non-contact, a factor of errors of 
measurement, such as friction, can be eliminated, and also damage to a member by contact, 
etc. can be prevented. 
[0013] 

It is preferred that said support means is established between a lower end part of said slider 
and a surface plate in a straightness measuring apparatus of this invention so that said slider 
may be held to said top face of surface plate in a prescribed height position. 
According to this invention, by having a support means between a lower end part of a slider, 
and a surface plate, to a device under test, prudence of a slider can be prevented from 
starting, and load is not applied to a device under test, but a factor which lowers the accuracy 
of measurement, such as modification and damage, can be eliminated. 
[0014] 

As for said support means, in a straightness measuring apparatus of this invention, it is 
preferred to be constituted by an air blow-off means which blows off air to said top face of 
surface plate. 
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According to this invention, with constituting a support means by an air blow-off means, a 
surface plate and a support means can serve as non-contact via an air film, when moving a 
slider, friction cannot be induced between a surface plate and a support means, but the 
accuracy of measurement can be raised. 
[Best Mode of Carrying Out the Invention] 
[0015] 

Hereafter, the embodiment of this invention is described based on a drawing. 

The straightness measuring apparatus which measures the straightness of the straight edge 

ruler 3 which is a device under test is shown in drawing 1 - drawing 3. 

In the state where it was laid via the spacer 2 on the surface plate 1 , a section is rectangular 

frame shape, and the straight edge ruler 3 is formed in the hollow column shape extended to 

abbreviated parallel over the surface plate 1 upper surface, and equips one lateral surface of 

the rectangular cross section frame shape with the measured plane 31. The measured plane 

31 is a vertical plane which abbreviated-intersects perpendicularly to the surface plate 1, and is 

extended to abbreviated parallel over the surface plate 1 upper surface. 

[0016] 

A straightness measuring apparatus is provided with the following. 
The slider 4 which has contact 41 which is provided movable along measured plane 31 
extending direction of the straight edge ruler 3, and contacts the measured plane 31. 
The reflector 5 which turned the reflector in the move direction of the slider 4, and was 
attached to the slider 4. 

The autocollimator 6 which ejects [ of the slider 4 ] light from movement towards the reflector 5, 
and measures the straightness of the measured plane 31 based on the catoptric light from the 
reflector 5. 

The energizing means 7 which energizes the slider 4 so that contact 41 of the slider 4 may 
touch the measured plane 31 by a fixed pressure, and the support means 8 contact 41 of the 
slider 4 supports the slider 4 movable along the extending direction of the measured plane 31 
holding the state where the measured plane 31 was touched. 

[0017] 

The slider 4 is provided with the following. 

The pieces 42A and 42B of a flank of the couple in alignment with the both side surfaces of the 
straight edge ruler 3. 

The top piece 43 which connects between the piece 42A of a flank of a couple, and 42B over 
the upper surface of straight edge ruler. 

The piece 44 of a pars basilaris ossis occipitalis bent in parallel [ with the surface plate 1 ] 
right-angled outside from the end of the piece 42A of a flank. 
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Two hemispherical contact 41 constant-interval-separates, and is provided in the extending 
direction of the measured plane 31 at the inner surface side of the piece 42A of a flank. 
[0018] 

The reflector 5 is provided with the following. 

The mirror 51 which has a mirror surface part. 

The mounting part 52 for attaching the mirror 51 to the slider 4. 

The mirror 51 is attached to the abbreviated mid-position of two contact 41 at the outside 

surface side of the piece 42A of a flank. 

[0019] 

The autocollimator 6 is arranged at the mirror 51 and the position which counters, ejects 
detection light from an outputting part (graphic display abbreviation) towards the mirror 51 , 
receives the catoptric light from the mirror 51 in a primary detecting element (graphic display 
abbreviation), and asks for the straightness of the measured plane 31. 
[0020] 

The energizing means 7 is provided with the following. 

The adjusting screw 71 screwed in the piece 42B of a flank. 

Spherical bearing 72 provided at the tip of the adjusting screw 71. 

The air bearing 73 for energization attached to the adjusting screw 71 rockable via the 

spherical bearing 72. 

The air bearing 73 for energization is provided with the following. 
Cylinder 74. 

The piston 75 stored by this cylinder 74 via the piston ring 76 so that sliding was possible. 
While compressed air is accumulated in the chamber 77 formed between the cylinder 74 and 
the piston 75, the air jetting hole (graphic display abbreviation) is formed in the opposed face 
with the straight edge ruler 3 of the cylinder 74. Thereby, the compressed air in the chamber 
77 blows off from an air jetting hole towards the straight edge ruler 3, and the air film is formed 
between the straight edge rulers 3. 
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TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

This invention relates to a straightness measuring apparatus. 
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PRIOR ART 

[Background of the Invention] 
[0002] 

A measuring plane is used with two horizontal and vertical postures, and straight edge ruler is 
used for the check of the finishing accuracy of the machined work, and geometric movement 
accuracy, such as a machine tool, as a straightness standard in the level surface and a vertical 
plane. 

Since the straightnesses of a measuring plane differ by the case where they are a case where 
the measuring plane of straight edge ruler is a horizontal position, and a vertical attitude, in 
that case, in order to use as a stricter standard to high degree of accuracy, it is necessary to 
make a market a straightness for every posture. 
[0003] 

Conventionally, when a measuring plane is a horizontal position, the straightness is measured 
by the measuring method shown in drawing 4. The straight edge ruler 93 is laid via the spacer 
92 on the surface plate 91 , and the slider 96 which has two contact 95 in contact with the 
measuring plane (that is, measured plane 94) in the upper surface side of this straight edge 
ruler 93 is formed in the direction which intersects perpendicularly with the space of drawing 4 
along the measured plane 94 movable. Detection light is ejected from the reflector 97 attached 
on the slider 96, and the autocollimator (graphic display abbreviation) arranged at the position 
which counters to the reflector 97, and the straightness of the measured plane 94 is measured 
based on the catoptric light from the reflector 97. 

Since contact 95 is forced on the measured plane 94 by prudence of the slider 96 with 
constant pressure for the composition which laid the slider 96 movable on the measured plane 
94 in the case of this measuring method, stable measurement can be performed. 
[0004] 

When a measuring plane is a vertical attitude, the straightness is measured by the measuring 
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method shown in drawing 5 . The straightness of the measured plane 94 is measured by the 
same method as the above-mentioned, making contact 95 of the slider 96 contact the 
perpendicular measuring plane (that is, measured plane 94) of the straight edge ruler 93, and 
moving the slider 96 along the measured plane 94 in this state. 

In order to have to measure in the case of this measuring method, forcing the slider 96 on the 
measured plane 94 of the straight edge ruler 93, the contact pressure of the measured plane 
94 and contact 95 was easily changed according to pressure, and since it was a non-controlled 
state, it was difficult to perform stable measurement. 
[0005] 

By the way, the vertical mold straightness measuring apparatus is proposed as a device for 
measuring the straightness of the measuring hole provided in the perpendicular direction (for 
example, patent documents 1). 

In a device given in these patent documents 1, the measurement piece with a mirror hung from 
the upper part with the wire from a quill hole with the cylindrical shape of mist or a byway. The 
portion which inserts a measurement piece with a mirror inserting in a quill hole together with 
the guide bar which lacks in the approximately U shape, ejecting the detection light by an 
autocollimator from the upper part to a measurement piece with a mirror, and detecting the 
catoptric light from a mirror. You make it go up and down a measurement piece with a mirror 
on the measured plane in a quill hole, and a straightness is measured. Under the present 
circumstances, in order to stick a measurement piece with a mirror to a measured plane, the 
means of making the pressing tool with which the guide bar was equipped press the wall of the 
measured plane in a quill hole and an opposite hand, and making it energize a guide bar and a 
measurement piece with a mirror to the measured plane side by it are taken. 
[0006] 

[Patent documents 1] JP,5-66512,U 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] 
[0007] 

However, although the straightness of the perpendicular direction of a device under test can be 
measured in such patent documents 1 to the device under test which has a measured plane in 
the perpendicular direction to a surface plate, measurement of the straightness of the 
perpendicular direction and the direction which goes direct is impossible. 
[0008] 

The purpose of this invention is to provide the straightness measuring apparatus which is 
stabilized and can measure a horizontal straightness to the vertical plane of a device under 
test. 
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MEANS 

[Means for Solving the Problem] 
[0009] 

This invention is characterized by that the state where a straightness measuring apparatus of 
this invention was laid on a surface plate comprises: 

A slider which is a straightness measuring apparatus which measures a straightness of a 
device under test which has a measured plane which is a vertical plane which abbreviated- 
intersects perpendicularly to said top face of surface plate, and is extended to abbreviated 
parallel along said top face of surface plate, and has contact which is provided movable along 
a measured plane extending direction of said device under test, and contacts said measured 
plane. 

A reflector which turned a reflector in the move direction of said slider, and was attached to 
said slider. 

An autocollimator which ejects [ of said slider ] light from movement towards said reflector, and 
measures a straightness of said measured plane based on catoptric light from said reflector. 
An energizing means which energizes said slider so that contact of said slider may touch said 
measured plane by a fixed pressure, and a support means contact of said slider supports said 
slider movable along a measured plane extending direction holding the state where said 
measured plane was touched. 

[0010] 

In such composition, a slider is horizontally moved to movement, i.e., a surface plate, along a 
measured plane of a device under test. In each movement zone, if detection light is turned to a 
reflector and ejected from an autocollimator, it is reflected by reflector, and since light is 
received by autocollimator, the light can measure a straightness of a measured plane of a 
device under test based on the catoptric light. 
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In this invention, since a slider is energized by energizing means so that contact of a slider 
may touch a measured plane by a fixed pressure, where a fixed pressure is always applied, a 
slider can be moved to a point of contact of contact of a slider, and a measured plane along a 
measured plane of a device under test by it. Therefore, since it can measure where a fixed 
pressure is always applied to a point of contact of contact of a slider, and a measured plane 
even if a measured plane is a vertical plane which abbreviated-intersects perpendicularly to a 
top face of surface plate, it is stabilized and a horizontal straightness of the measured plane 
can be measured with high precision. 

And since a slider is supported by support means movable along a measured plane extending 
direction in the state where it was held at the state where contact of a slider touched a 
measured plane, it is not necessary to enlarge energizing force by an energizing means. That 
is, since it is not necessary to enlarge contact pressure of contact of a slider, and a measured 
plane in order for contact of a slider to hold the state where a desired position of a measured 
plane was touched, also from this point, it is stabilized and a horizontal straightness of a 
measured plane can be measured with high precision. 
[0011] 

It is formed in shape which has a top piece which connects between a piece of a flank of said 
couple in a straightness measuring apparatus of this invention over a piece of a flank of a 
couple and the upper surface of a device under test in alignment with both side surfaces of a 
device under test, While said contact is formed in said one piece of a flank, it is preferred that 
said energizing means is provided in said contact of a piece of a flank of said another side and 
a position which counters. 

According to this invention, since contact and an energizing means are arranged on both sides 
of a device under test in an opposed position, power which a slider rotates to a device under 
test does not occur. Therefore, a slider cannot incline during measuring work but it can 
measure by being stabilized. 
[0012] 

As for said measured plane of said device under test, in a straightness measuring apparatus of 
this invention, it is [ said energizing means ] preferred to be constituted by an air blow-off 
means which blows off air to an opposite side face. 

Since an air blow-off means was used for an energizing means according to this invention and 
an energizing means and a device under test are non-contact, a factor of errors of 
measurement, such as friction, can be eliminated, and also damage to a member by contact, 
etc. can be prevented. 
[0013] 

It is preferred that said support means is established between a lower end part of said slider 
and a surface plate in a straightness measuring apparatus of this invention so that said slider 
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may be held to said top face of surface plate in a prescribed height position. 

According to this invention, by having a support means between a lower end part of a slider, 

and a surface plate, to a device under test, prudence of a slider can be prevented from 

starting, and load is not applied to a device under test, but a factor which lowers the accuracy 

of measurement, such as modification and damage, can be eliminated. 

[0014] 

As for said support means, in a straightness measuring apparatus of this invention, it is 
preferred to be constituted by an air blow-off means which blows off air to said top face of 
surface plate. 

According to this invention, with constituting a support means by an air blow-off means, a 
surface plate and a support means can serve as non-contact via an air film, when moving a 
slider, friction cannot be induced between a surface plate and a support means, but the 
accuracy of measurement can be raised. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0033] 

[Drawing 1] lt is the general drawing showing the embodiment of this invention. 
[Drawing 2]lt is a side view showing the embodiment of this invention. 
[Drawing 3]lt is an Ill-Ill line sectional view in drawing 1. 

[Drawing 4]lt is a figure showing the measuring method (measuring method of a level thing) of 
conventional technology. 

[Drawing 5]lt is a figure showing the measuring method (measuring method of a vertical plane) 
of conventional technology. 
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DRAWINGS 



[Drawing 1 



5 A 





[Drawing 2] 
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[Drawing 3] 
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Drawing 4] 
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[Drawing 5] 
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